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SECTION 16391 
NEUTRAL GROUNDING RESISTORS 


GENERAL 


SCOPE 


A. The Contractor shall furnish and install the neutral grounding resistor as specified herein and 
as shown on the contract drawings. 


RELATED SECTIONS 
A. Section 16346 — MV Metal-Clad Switchgear 
B. Section 16322 — Substation Transformers 


REFERENCES 


A. The neutral grounding resistor shall be designed and factory tested to IEEE Standard 32- 
1972. 


SUBMITTALS — FOR REVIEW/APPROVAL 


A. The following information shall be submitted to the Engineer: 
1. Front view elevation 

Floor plan 

Top view 

Wiring Diagrams 

Transformer mounting details 

Conduit entry/exit locations 

Cable terminal sizes 

Assembly ratings including: 

a. Line-to-ground voltage rating 

b. Rated ampacity and time duration 

c. Enclosure type 

9. Product data sheets. 


ONOAaAF WN 


SUBMITTALS — FOR CONSTRUCTION 
A. The following information shall be submitted for record purposes: 
1. Final as-built drawings and information for items listed in paragraph 1.04 
Wiring Diagrams 
Certified production test reports 
Installation information 
5. Seismic certification and anchorage details. 


B. The final (as-built) drawings shall include the same drawings as the construction drawings 
and shall incorporate all changes made during the manufacturing process. 


wh 
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NEUTRAL GROUNDING RESISTORS 
SECTION 16391 


1.06 QUALIFICATIONS 


A. 
B. 


For the equipment specified herein, the manufacturer shall be ISO 9001 or 9002 certified. 


The manufacturer of this equipment shall have produced similar electrical equipment for a 
minimum period of five (5) years. When requested by the Engineer, an acceptable list of 
installations with similar equipment shall be provided demonstrating compliance with this 
requirement. 


The equipment and major components shall be suitable for and certified to meet all 
applicable seismic requirements of Uniform Building Code (UBC) for zone 4 application. 
Guidelines for the installation consistent with these requirements shall be provided by the 
switchgear manufacturer and be based upon testing of representative equipment. The test 
response spectrum shall be based upon a 5% minimum damping factor, UBC: a peak of 
2.15g’s (3.2 — 11 Hz), and a ZPA of 0.869’s applied at the base of the equipment. The tests 
shall fully envelop this response spectrum for all equipment natural frequencies up to at least 
35 Hz. 


-- ©OR -- 


The equipment and major components shall be suitable for and certified to meet all 
applicable seismic requirements of the California Building Code (CBC) through zone 4 
application. Guidelines for the installation consistent with these requirements shall be 
provided by the manufacturer and be based upon testing of representative equipment. The 
test response spectrum shall be based upon a 5% minimum damping factor, CBC: a peak of 
2.15g’s, and a ZPA of 0.86g’s applied at the base of the equipment. The tests shall fully 
envelop this response spectrum for all equipment natural frequencies up to at least 35 Hz. 


--©OR -- 


The equipment and major components shall be suitable for and certified to meet all 
applicable seismic requirements of the BOCA National Building Code, paragraph 1612.6. 
This shall include both vertical and lateral required response spectra as specified. 
Alternatively, the manufacturer’s certification may be based on a detailed computer analysis 
of the entire assembly structure and its components. Guidelines for the installation 
consistent with these requirements shall be provided by the manufacturer and be based 
upon testing of representative equipment. The equipment manufacturer shall document the 
requirements necessary for proper seismic mounting of the equipment. The test response 
spectra shall meet or exceed the required response spectra peak acceleration of 1.6g’s (3.2 
— 11 Hz and a peak ZPA of 1.0g as specified in the BOCA National Building Code, for all 
equipment natural frequencies up to at least 35 Hz. 


The following minimum mounting and installation guidelines shall be met, unless specifically 
modified by the above referenced standards. 


1. The Contractor shall provide equipment anchorage details, coordinated with the 
equipment mounting provision, prepared and stamped by a licensed civil engineer in the 
state. Mounting recommendations shall be provided by the manufacturer based upon 
approved shake table tests used to verify the seismic design of the equipment. 


2. The equipment manufacturer shall certify that the equipment can withstand, that is, 


function following the seismic event, including both vertical and lateral required response 
spectra as specified in above codes. 


* Note to Spec. Writer — Select one 
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NEUTRAL GROUNDING RESISTORS 
SECTION 16391 


3. The equipment manufacturer shall document the requirements necessary for proper 
seismic mounting of the equipment. Seismic qualification shall be considered achieved 
when the capability of the equipment, meets or exceeds the specified response spectra. 


DELIVERY, STORAGE AND HANDLING 
A. Equipment shall be handled and stored in accordance with manufacturer’s instructions. One 
(1) copy of these instructions shall be included with the equipment at time of shipment. 


OPERATION AND MAINTENANCE MANUALS 


A. Equipment operation and maintenance manuals shall be provided with each assembly 
shipped and shall include instruction leaflets, instruction bulletins and renewal parts lists 
where applicable, for the complete assembly and each major component. 


PART 2 PRODUCTS 


2.01 


2.02 


MANUFACTURERS 

A. Cutler-Hammer 

B. 

Cc. ® 

The listing of specific manufacturers above does not imply acceptance of their products that do 
not meet the specified ratings, features and functions. Manufacturers listed above are not 
relieved from meeting these specifications in their entirety. Products in compliance with the 


specification and manufactured by others not named will be considered only if pre-approved by 
the Engineer ten (10) days prior to bid date. 


GENERAL 

A. The grounding resistor(s) shall be as follows: 

Initial Current rating: = amperes 
System\Line-to-ground voltage rating: ae ee volts 

Time rating: = *[10 seconds] [30 seconds] [60 


seconds] [extended(10 minutes)] 
[continuous] 
Temperature rise: = degree C rise 


“ Note to Spec. Writer — Insert data in blanks 
* Note to Spec. Writer — Select one 
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Note to Spec. Writer 
Time and temperature rise ratings for the above table as follows: 


277 volts to ground continuous 385 C rise 


1385 volts to ground continuous 385 C rise 
extended(10 minutes) 610 C rise 
10,30,60 second 760 C rise 


2400 volts to ground continuous 385 C rise 
extended(10 minutes) 610 C rise 
10,30,60 second 760 C rise 


4160 volts to ground extended(10 minutes) 610 C rise 
10,30,60 second 760 C rise 


8000 volts to ground extended(10 minutes) 610 C rise 
10,30,60 second 760 C rise 


B. Resistor units shall be stainless steel stamped grid elements that are double insulated. 
Resistor terminals shall be stainless steel. All resistor endframes, hardware, and non-current 
carrying spacers shall be zinc-plated steel. 


C. The neutral ground resistor shall be provided with an outdoor safety enclosure. The 
enclosure shall have a solid top, screened bottom louvered or screened side covers, and top 
mounted eye bolts for handling ease. The enclosure shall be mill galvanized or ANSI 61 gray 
unless otherwise specified. 


D. The assembly shall be suitable for indoor or outdoor mounting to a permenant structure. 


2.03 ACCESSORIES 

Provisions for mounting current transformers 
Provisions for mounting potential transformers 

Base insulators 

Entrance bushings and terminal lugs 

Provisions for mounting on a substation transformer 
* [48-inch] [96-inch] high stand for floor mounting. 


Onmoop> 


. “[Open type frame] [Frame with cover and screen] 


PART 3 EXECUTION 


3.01 FACTORY TESTING 


A. Standard factory tests shall be performed on the equipment provided under this section. The 
neutral ground resistor shall conform to IEEE Standard 32-1972. 


* Note to Spec. Writer — Select one 
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B. The manufacturer shall provide three (3) certified copies of factory test reports. 


3.02 MANUFACTURER'S CERTIFICATION 


A. A qualified factory-trained manufacturer’s representative shall certify in writing that the 
equipment has been installed in accordance with the manufacturer’s recommendations. 


B. The Contractor shall provide three (3) copies of the manufacturer’s representative’s 
certification. 
3.03 INSTALLATION 


A. The Contractors shall install all equipment per the manufacturer’s recommendations and the 
contract drawings. 


B. The Contractor shall install current transformers and potential transformers as required. 
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